Methyl 3,4-dihydroxybenzoate promote rat cortical neurons survival and neurite outgrowth through the adenosine A2a receptor/PI3K/Akt signaling pathway.
Methyl 3,4-dihydroxybenzoate (MDHB), a kind of phenolic acid compounds, has been reported to have antioxidant effects. Moreover, our previous study found that it could promote neurite outgrowth and brain-derived neurotrophic factor expression in cortical neurons of neonatal rats. In the present study, we focused on the mechanism of its neurotrophic effect; the results showed that MDHB-induced upregulation of neuronal survival and neurite outgrowth in cultured primary cortical neurons could be blocked by the adenosine A2a receptor inhibitor (ZM241385) and the phosphoinositide 3-kinase (PI3K) inhibitor (LY294002). Subsequently, we found that the upregulation of Akt phosphorylation by MDHB could be suppressed by A2a-R and PI3K-specific inhibitor, but not the Trk-R inhibitor. Furthermore, MDHB could activate Akt in a concentration-dependent manner. These results suggested that activation of the PI3K/Akt signaling pathway may be involved in the MDHB-induced neurotrophic effects and MDHB could be a candidate compound to develop drugs for neurodegenerative disease.